Experimental Methods
Two ratios of MoS2-graphene oxide (MoS2-G1 = 80:20; MoS2-G2 = 60:40) in suspensions (2 L; 2 mg/mL) were prepared by stirring for 30 min and sonication for 10 min. The synthesis methods for the MoS2 and graphene oxide suspensions are reported as below. The MoS2-graphene oxide suspension was spray-dried using a feeding rate of 200 mL h -1 and temperature of 350°C. The resultant black fluffy powder was collected using a cyclone collector. MoS2 samples were also prepared using the same method without the addition of graphene oxide. The spray-dried products were then annealed at 800°C for 2 hours in 5% H2/95% Ar flow to reduce the graphene oxide.
For electrochemical analysis, the samples were mixed with sodium carboxymethyl cellulose (Sigma Aldrich), polyacrylic acid (Sigma Aldrich), and carbon black (TimCal) in a ratio of 80:5:5:10. De-ionised water was added to form a homogeneous slurry, which was then pasted on copper foil using a doctor blade. The electrodes were dried under vacuum at 150°C for 3 h and then punched into 0.7 cm 2 round disks for electrochemical tests. 2032 type coin cells were assembled in an argon-filled glove box with lithium metal as the counter electrode, microporous polyethylene as the separator, and 1.0 M LiPF6 in ethylene carbonate/dimethyl carbonate/diethyl carbonate + 5 wt% fluoroethylene carbonate (EC/DMC/DEC; 3/4/3; Novolyte) as the electrolyte.
For sodium cells, sodium foil was used as the counter electrode, glassy fibers as the separator, and 1 M NaClO4 in propylene carbonate (PC) + 5 wt% fluoroethylene carbonate (FEC) as the electrolyte. FEC is a structural stabilizing electrolyte additive for the solid electrolyte interphase (SEI) film and thereby enhance the ionic intercalation/de-intercalation mechanism. 1,2 The loading amount of active materials for all electrodes was 1.00 ± 0.05 mg cm -2 .
Preparation of exfoliated MoS2 suspension
2 g MoS2 (Sigma Aldrich) was soaked in 1.5 mol equivalent of n-butyl lithium (1.6 M in hexane;
Sigma Aldrich) for at least 8 hours in a vial in an argon glove box. Then, the vial was sealed and removed from the glove box. The mixture was left to settle in a fume cupboard for 30 min, and the brownish liquid on top was decanted, leaving a dark precipitate. Then, the precipitate was transferred into a large beaker containing 500 mL deionized water and left under stirring for 30 min to form a homogeneous black suspension. A vigorous reaction was observed during the addition due to the reaction of the remaining n-butyl lithium with water and the exfoliation of the MoS2. Then, the black suspension was centrifuged and washed with deionized water 3 times to remove the lithium salts. The black precipitate was then re-dispersed in 400 mL of deionized water and sonicated for 10 min to form a homogeneous suspension. Bulk and un-exfoliated MoS2 was removed by centrifuging the suspension at 2000 rpm for 10 min. The amount of MoS2 in the solution (mg/mL) was estimated by drying 50 mL of the suspension at 60 °C under vacuum.
Preparation of graphene oxide solution
3 g graphite flakes (Sigma Aldrich) were added to 360 mL sulfuric acid (Sigma Aldrich) and 40 mL phosphoric acid (Sigma Aldrich). 18 g KMnO4 was slowly added under stirring to form a viscous dark greenish mixture. The mixture was then kept in an oil bath at 50 °C for 20 h to form a brownish mixture. Then, the mixture was left to cool to room temperature. The mixture was then poured into 400 mL ice and 3 mL of 30% hydrogen peroxide (Sigma Aldrich). The mixture was then washed with 2% HCl for 3 times, ethanol for 3 times, and deionized water for 5 times.
The brown graphite oxide precipitate was re-dispersed in 1 L deionized water stirred for 30 min and sonicated for 10 min. The amount of graphene oxide in the solution (mg/mL) was estimated by drying 50 mL of the suspension at 60 °C under vacuum. 
